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Abstract:

Vertical Noch 1.inc  (VB1.)  stora~c technology uniqudy  offers the possibility of storin~ data in
nonvolatile, high-density, solid-state cl]ips. l:or examp]e,  while semiconductor random-access
memories  offer high density and solid-state pmformancc, they arc volatile; and magnetic disks
offer’  nmvo]atility  and hi~h-clcmsity  but arc mechanical and not solicl-statp.  When comparccl  to
maznetic  bubble dcviccs,  VIH, technology offers  hi~hcr storace  density by reducing the dependmcc
on l>t]l>l>lc’-t(~-l>~]l~l>lc  magnetmtatic  effrcts. VBI, chips offer hi~hrr  data rates at reduced power
when compared to bubble devices by rcylacinc  the rotatinz  in-plane field which acted on bubbles in
both minor and major imps, with a gyrotropic  pulse field that propagates hi~hcr mobility Hloch
lines in the minor loops and with current access which acts on bubbles in (1N? major line.

Over the past fcw years, a significant effort  has lwen dircckd at studying and understandin~  the
characteristics of cimmains,  domain walls, and Noch lines for usc in VIH, storasc  chips. It will
continue  to be impor(ant  to study and charactcrim  these structures statically and dynamically as
storage elements, from a stora~c technology and cmnputin~ systm applications prrsp’ctivc.  Ill tl~is
respect, near term and long tom potential performance fi~urc% bccomc important metl ics for Vl\l,
tcchmlogy.

1 n this work, the potential performance of VIH. tcchnolosy  IIas been assessed as inq>lcwwntccl  using
prtial  grooving domain stabilization tcchno]ofiy. “1’}w fundammtal  attributes of ma~nctic
domains, domain walls, and VB1. S, which can be estimated, dictate skwa~e chip pcrfmnancc  for
applications. For example, VBI, chips could achieve storar,c densities ranginr, from 1 g,ip,abit  to 1
tcrabit  per cubic cmtimcter  in chips with stora~e capacities ranginc  from 64 Mbits to 4 [;bits. l’owel-
kwwls can bc expected to range approximate y from 1 to 1() mW per megabit/see of input/m tput
data, and bit propagation power  levels of approximately 100” mW or lCSS pm active chip. “1’hesc
potential performance ranges  will be discussed to help evaluate  the needs  and role of Vl\l,
trcl~m~locy  for stora~e applications.
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